The allosteric inhibition by sodium of the (Ca2+)-adenosine triphosphatase (EC 3.6.1.3) from Escherichia coli was found to be dependent on the lipid composition of the cell membrane.
It has been shown that, under conditions in which the fatty acid composition of rat erythrocyte membrane is modified, changes occur in the allosteric behavior of the adenosine triphosphatases (4, 5) . The availability of unsaturated fatty acid auxotrophs of Escherichia coli K-12 (14) that incorporate into their lipids the unsaturated fatty acid supplemented in the culture medium (11) (12) (13) provides another approach to studying the relation between lipid membrane composition and the behavior of the membrane-bound adenosine triphosphatase. The allosteric inhibition by Na+ of the (Ca2+)-adenosine triphosphatase from E. coli membrane and the changes of behavior of this enzyme through alteration of fatty acid composition of the membrane will be discussed in this note.
E. coli K-12 strain L010 (2), an auxotroph requiring unsaturated fatty acid, was grown aerobically at 37 C in L broth (8) sine triphosphatase was assayed by the method of Evans (3) .
Enzymatic activity was determined with the following incubation mixture: 100 mM tris(hydroxymethyl)aminomethane (Tris)-hydrochloride buffer (pH 9.0); 2.5 mM Tris-ATP; 1 mM CaCl2; 1 mM cysteine; 0.2 mm Tris-ethylenediaminetetraacetic acid (EDTA); 10 to 30 Ag of protein; final volume, 1 ml. The mixture was incubated at 36 or 42 C for 60 min. The reaction was stopped by addition of 1 ml of 5% perchloric acid, and the inorganic phosphate liberated was determined by the method of Fiske and Subbarow (6) . Protein was determined by the method of Lowry et al. (9) . Inhibition by Na+ was investigated by measuring the enzymatic activity in the presence of NaCl at concentrations from 0 to 165 mM.
(Ca2+) -adenosine triphosphatase of E. coli was inhibited by Na+ as shown by Evans (3) , who made no claim as to the allosteric nature of the inhibition.
Results in Table 1 indicate a noncompetitive type of inhibition. Fig. 1A represents the curves obtained when the relative rates of the enzymatic activities at 36 C were plotted against Na+ concentration for (Ca2+)-adenosine triphosphatases from cells grown in medium supplemented with oleic acid and linoleic acid, respectively. In Fig 1B, the curves obtained when the same data were used in a plot of log (v/V0-v) versus log (Na+) (1) are shown. Slopes of -1.6 and -2.1 were obtained for the cells grown with supplement of oleic acid and linoleic acid, respectively.
The values of n and K1 for the enzyme of both membrane preparations are presented in Table 2 . These results, as well as many other determinations, showed no overlapping of the values of n between different (Ca2+)-adenosine triphosphatase preparations. The differences are highly significant (P < 0.001).
Results of inhibition by Na+, obtained when the enzymatic acitivity was determined at 42 C, are shown in Fig. 2A and Fig. 2B . As can be observed, the value of n decreased from 1.6 to 1.2 for the adenosine triphosphatase from cells grown in medium supplemented with oleic acid, whereas with the cells grown in medium supplemented with linoleic acid, the value for n was similar to that found when the enzymatic activity was determined at 36 C. No temperature effect was found in the K, of the enzyme from either type of cells.
The effect of storage of the enzymatic preparations on the inhibition by Na+ is presented in Table 3 . As can be observed in linoleic acidgrown cells, the value of n decreased when the time of storage increased, whereas no modifications of K, or activity of the enzyme occurred. No influence of the time of storage is observed with the adenosine triphosphatase from oleic acid-grown cells.
The allosteric nature of the inhibition by Na+ of the (Ca2)-adenosine triphosphatase is supported by the following facts: (i) the noncompetitive type of inhibition; (ii) the values of n > 1; (iii) the change of the value of n with the change of temperature of incubation of the enzyme preparation from oleic acid-grown cells; and (iv) the decrease of the value of n during the storage of the linoleic acid-grown cells without modification of the enzymatic activity. These observations indicate that the catalytic site of this enzyme is entirely different from its inhibitory site for Na+. This allosteric behavior of the Na+ inhibition is dependent on the fatty acid used to grow the auxotroph, as illustrated in the present note in the case of oleic and linoleic acid. Glycoside transport has also been found to be dependent on the lipid composition of the cell membrane; this was related to the structure of the altered membrane lipids (10, 11, 15, 16) . Although the mechanism by which the lipid composition of the membrane determines the allosteric transitions is at present a matter of speculation, the changes of allosteric behavior of the adenosine triphosphatases from rat erythrocyte (4, 5) and E. coli observed with preparations of altered membrane lipid composition might represent a general phenomenon whereby the characteristics of the cell membrane affect the properties of the membrane-bound adenosine triphosphatases.
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